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Chemical context
dipropionamido]phenyl}-2, 8,12,18-tetraethyl-3,7,13,17- tetramethylporphyrin and the corresponding zinc(II) compounds (Comte et al., 1998), 1,4,10,13-tetraoxa-7,16-diazacyclooctadecane-7,16-dicarboxylic acid{2,20-[10,20-bis-(3,5-dimethoxyphenyl)porphyrin--5,15-diyl] diphenyl}diamide and the corresponding zinc(II) and lead(II) compounds (Halime et al., 2007), aqua{5,15,10,20-bis[bis(2-(1,10-diaza-18-crown-6-1,10-diyl) carbonylaminophenyl]porphyrinato}-zinc(II) (Michaudet et al., 2000) . Herein, the crystal structure of a cobalt(II) porphyrin complex, (5-{3-[(1,4,7,10,13-pentaoxa-16-azacyclooctadecan-16-yl) carbonylamino]phenyl}-10,15,20-triphenylporphyrinato)cobalt(II), is reported. ISSN 2056-9890 
Structural commentary
In the crystal of the title compound ( Fig. 1) , the asymmetric unit contains one five-coordinate single-crowned porphyrin in which the oxygen atom (O3) of the crown ether ligates to the central cobalt(II) atom. Additional quantitative information on the structure is given in Fig. 2 , which displays the detailed displacement of each porphyrin core atom (in units of 0.01 Å ) from the 24-atom mean plane. Averaged values of the chemically unique bond lengths (in Å ) and angles (in ) are also shown. The average Co-N p (N p is the porphyrin nitrogen atom) bond length is 1.968 (5), in the narrow range of 1.958 (2)-1.969 (2) Å reported by Dey & Rath (2014) The cobalt(II) cation is displaced slightly from the porphyrin core to the axial ligand, as illustrated by the displacement of the metal atom from the 24-atom mean plane (Á 24 = 0.06 Å ). The title compound shows a distorted porphyrin core conformation. The mean absolute core-atom displacements C a , C b , C m and C av are 0.14 (10), 0.20 (10), 0.24 (4) and 0.18 (10) Å , respectively. Diagrams of the porphyrin core of the title compound. Averaged values of the chemically unique bond lengths (in Å ) and angles (in ) are shown. The numbers in parentheses are the s.u. values calculated on the assumption that the averaged values are all drawn from the same population. The perpendicular displacements (in units of 0.01 Å ) of the porphyrin core atoms from the 24-atom mean plane are also displayed. Positive values of the displacements are towards the oxygen atom as the axial ligand. Table 1 Hydrogen-bond geometry (Å ,  ) .
Figure 3 The C-HÁ Á Á interactions in the title compound. Dashed lines show the distances between hydrogen atoms of the crown ether and the porphyrin core plane. Other atoms have been omitted for clarity.
Figure 1
The molecular structure of the title compound, with displacement ellipsoids drawn at the 50% probability level.
An intramolecular N-HÁ Á ÁO interaction is found between one of the oxygen atoms (O2) of the crown ether and the nitrogen atom (N5) of the amide linker. The distance between O2 and N5 is 2.886 (2) ( Table 1) , consistent with the range (2.70-3.05 Å ) suggested for the existence of N-HÁ Á ÁO hydrogen bonding (Bertolasi et al., 1995) .
Supramolecular features
In the title compound, as seen in Fig. 3 , the distances between the hydrogen atoms (H30A, H31A, H32A, H33A) of the crown ether and the plane of the neighbouring porphyrin core are 2.52, 2.57, 2.71 and 2.34 Å , all of which are smaller than 2.9 Å , a limit suggested for the existence of C-HÁ Á Á interactions (Takahashi et al., 2001) . The molecular packing is shown in Fig. 4. 
Synthesis and crystallization
General procedure: All reactions were carried out using standard Schlenk techniques under argon unless otherwise noted. Tetrahydrofuran (THF) was distilled over sodium/ benzophenone, hexanes over potassium-sodium alloy and dichloromethane (CH 2 Cl 2 ) over calcium hydride. 5 2 -Aminophenyl-5,10,15,20-tetraphenylporphyrin was prepared according to the reported method (Lembo et al., 2009). 4.1. Synthesis of 5-{3- [(1,4,7,10,13-pentaoxa-16-azacyclooctadecan-16-yl) carbonylamino]phenyl}-10,15,20-triphenylporphyrin 5-{3- [(1,4,7,10,13-pentaoxa-16-azacyclooctadecan-16-yl) carbonylamino]phenyl}-10,15,20-triphenylporphyrin was prepared according to a modification of the reported methods (Wu & Starnes, 2012; Collman et al., 1998) .
Triphosgene (220 mg, 0.74 mmol) was added to a THF (150 mL) solution of 5 2 -aminophenyl-5,10,15,20-tetraphenylporphyrin (1.472 g, 2.3 mmol) and triethylamine (Et 3 N, 0.7 mL) at 273 K. The mixture was stirred for 1 h and evaporated to dryness under vacuum. A CH 2 Cl 2 (150 mL) solution of 1-aza-18-crown-6 (0.66 g, 2.5 mmol) and Et 3 N (0.3 mL) was added to the resulting solid stepwise. After overnight stirring, the solution was evaporated. The porphyrin product (1.48 g, 70%) was obtained by chromatography on a silica gel column (CH 2 Cl 2 ). 5-{3-[(1,4,7,10,13-pentaoxa-16-azacyclooctadecan-16-yl) carbonylamino]phenyl}-10,15,20-triphenylporphyrinato)cobalt(II) (5-{3- [(1, 4, 7, 10, carbonylamino]phenyl}-10,15,20-triphenylporphyrinato)-cobalt(II) was prepared according to a modification of the reported method (Adler et al., 1970) .
Synthesis of (
Dried CoCl 2 (1.68 g, 12.9 mmol) was added to a THF (150 mL) solution of 5 2 -N-(4-aza-18-crown-6)acylamino-5,10,15,20-tetraphenylporphyrin (0.6 g, 0.65 mmol). The mixture was refluxed for 3 h until the reaction was complete (monitored by TLC). The solution was extracted with CH 2 Cl 2 , washed with distilled water 2-3 times. After drying over Na 2 SO 4 and filtration, the solvent was removed by rotoevaporation. The cobalt porphyrin product (0.52 g, 92%) was obtained by chromatography on a silica gel column (chloroform: methanol; 20:1). The title crystal was obtained in a THF solution with hexanes as non-solvent. Computer programs: APEX2 (Bruker, 2013) ,SAINT and XPREP (Bruker, 2013) , SHELXT (Sheldrick, 2015a) , SHELXL2014 and SHELXCIF2014 (Sheldrick, 2015b) , XP (Sheldrick, 2008) and enCIFer (Allen et al., 2004) .
Figure 4
A view of the molecular packing of the title compound in the crystal structure. H atoms have been omitted for clarity.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The hydrogen atoms attached to the nitrogen atom (N5) of the amide linker and the carbon atoms (C30, C31, C32, C33) of the crown ether were placed in the locations derived from a difference map, while others were placed in calculated positions (C-H = 0.95, 0.99 Å for aryl and methine H atoms, respectively). Hydrogen atoms were refined using a riding model with fixed isotropic displacement parameters of U iso (H) = 1.2U eq (C). One outlier was omitted in the last cycles of refinement. Data collection: APEX2 (Bruker, 2013 ); cell refinement: APEX2 and SAINT (Bruker, 2013) ; data reduction: SAINT and XPREP (Bruker, 2013 ); program(s) used to solve structure: SHELXT (Sheldrick, 2015a ); program(s) used to refine structure: SHELXL2014 (Sheldrick, 2015b) ; molecular graphics: XP (Sheldrick, 2008) ; software used to prepare material for publication: SHELXCIF2014 (Sheldrick, 2015b) and enCIFer (Allen et al., 2004) . Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 0.0145 (9) 0.0210 (10) 0.0142 (9) 0.0012 (7) 0.0006 (7) 0.0012 (7) C102 0.0158 (9) 0.0190 (9) 0.0133 (8) 0.0031 (7) 0.0026 (7) 0.0012 (7) C103 0.0156 (9) 0.0174 (9) 0.0129 (8) 0.0006 (7) 0.0049 (7) 0.0008 (7) C104 0.0135 (9) 0.0184 (9) 0.0149 (9) −0.0005 (7) 0.0030 (7) −0.0014 (7) C105 0.0158 (9) 0.0170 (9) 0.0132 (8) −0.0003 (7) 0.0010 (7) −0.0012 (7) C106 0.0194 (9) 0.0149 (9) 0.0104 (8) −0.0010 (7) 0.0021 (7) 0.0001 (7) C107 0.0156 (9) 0.0191 (9) 0.0139 (9) −0.0012 (7) 0.0044 (7) 0.0011 (7) C108 0.0136 (9) 0.0206 (10) 0.0156 (9) −0.0018 (7) 0.0027 (7) 0.0019 (7 (7) 0.0053 (9) C301 0.0138 (9) 0.0205 (10) 0.0156 (9) −0.0005 (7) 0.0003 (7) 0.0008 (7) C302 0.0169 (9) 0.0173 (9) 0.0123 (8) 0.0022 (7) 0.0033 (7) 0.0012 (7) C303 0.0140 (9) 0.0175 (9) 0.0155 (9) 0.0002 (7) 0.0015 (7) −0.0012 (7) C304 0.0197 (9) 0.0164 (9) 0.0115 (8) −0.0012 (7) 0.0044 (7) 0.0007 (7 
